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(57) ABSTRACT 

The present invention relates to an ATM-LAN 
(Asynchronous Transfer Mode-Local Area Network) switch, 
and in particular to an information transferring apparatus 
betWeen processors of the ATM-LAN Which is capable of 
ef?ciently performing an information transfer betWeen a 
plurality of processors Which perform an information trans 
mission and receiving operation through a backplane based 
on the Ethernet protocol. The information transfer apparatus 
betWeen processors of an ATM-LAN sWitch according to the 
present invention is capable of implementing an efficient 
information transfer betWeen processors by providing a 
backplane sub-board for thereby checking an information 
transfer state betWeen the processors Without using a large 
number of devices for an Ethernet communication. In 
addition, it is possible to enable a stable information transfer 
betWeen processors in the case of a hot sWap and dual 
operation by providing a control logic to the backplane 
sub-board. 

17 Claims, 9 Drawing Sheets 
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INFORMATION TRANSFER APPARATUS 
HAVING CONTROL UNIT WITH BTL 

TRANSCEIVER APPLYING TRANSMISSION 
ENABLE SIGNAL INPUTTED FROM 
ETHERNET PROCESSOR MODULE 

THROUGH BACKPLANE TO CONTROL 
UNIT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an ATM-LAN 
(Asynchronous Transfer Mode-Local Area Network) sWitch, 
and in particular to an improved information transferring 
apparatus betWeen processors for an ATM-LAN sWitch 
Which is capable of effectively transferring information 
among a plurality of processors performing a transmission/ 
receiving operation of data based on an Ethernet protocol 
through a backplane. 

2. Description of the Background Art 
FIG. 1 illustrates a conventional ATM-LAN sWitch in 

Which a plurality of processor modules 20, 30-1, . . . , 30-n, 

on a backplane 10. As shoWn therein, the ATM-LAN sWitch 
includes a plurality of input/output modules 30-1, . . . , 30-N 

inputting and outputting an information in response to a 
control signal from a control module 20, and a control 
module 20 transmitting a control signal to the input/output 
modules 30-1, . . . , 30-N, respectively and gathering the data 

from the input/output modules 30-1, . . . , 30-N and 

outputting to an externally connected management part. 
For reference, recently, tWo control modules 20 are 

installed for thereby implementing a dual operation of the 
system. 

The ATM-LAN sWitch is implemented using a protocol 
Ethernet for a data communication betWeen one or tWo 
control modules 20 sharing the backplane 10 and a plurality 
of 30-1, . . . , 30-N. Therefore, the control module 20 and the 

input/output modules 30-1, . . . , 30-N include an informa 

tion transferring apparatus for transferring an information 
through the backplane. 

FIGS. 2A and 2B illustrate an information transferring 
apparatus in the control module 20 and the input/output 
modules 30-1, . . . , 30-N. 

As shoWn in FIG. 2A, the information transferring appa 
ratus of the control module 20 includes a NIC(NetWrk 
Interface Controller) 22 Which is an Ethernet controller 
connected in series With a host CPU(Central Processing 
Unit) 21, a RIC(Repeater Interface Controller) 24 receiving 
packets from the input/output modules 30-1, . . . , 30-N and 

transmitting the same to the NIC 22, an ENDEC(ENcoder 
and DECoder) 23 for encoding or decoding the packets 
betWeen the NIC 22 and the RIC 24, and a CTI(CoaXial 
Transceiver Interface) 25 converting an input/output signal 
from the backplane 10 into a signal level proper for 
10BASE-2. 

As shoWn in FIG. 2B, the information transferring appa 
ratus of each of the input/output modules 30-1, . . . , 30-N 

includes a NIC 32, an ENDEC 33 and a CTI 34 Which are 
connected in series betWeen the host CPU 31 and the back 
plane 10. Each block operates in the same manner as the 
blocks of FIG. 2A. 

The operation of the information transferring apparatus of 
the control module 20 and the input/output module 30 Will 
be explained. 

First, the NIC 22 and 32 are an Ethernet controller, 
namely, a commercially available device capable of imple 
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2 
menting a MAC(Media Access Control) used for a 
transmission/receiving operation of a packet designed under 
an Ethernet spec, namely, IEEE 802.3. Here, the MAC is 
directed to a transmission control technique Which is used 
for the LAN and is an access control in order for several 
nodes to use an inner cable for thereby implementing a data 
link layer function because it is set at a loWer sublayer of a 
data link layer of an OSI(Open System Interconnection) 
model for thereby commonly operating With a LLC(Logic 
Link Control) of an upper sublayer. Namely, the MAC 
performs an interface function betWeen the LLC and the 
physical layer. 

In addition, the ENDEC 23 and 33 encode the packet from 
the NIC 22 for a proper transmission and outputs to the RIC 
24 or the CTI 34 and decodes the packet inputted from the 
RIC 24 or the CTI and outputs to the NIC 22 and 32. 
The RIC 24 is provided at only the control module 20 and 

receives the packets from the input/output modules 
30-1, . . . , 30-N and transmits to the NIC 22 through the 

ENDEC 23. 
The CTI 25 and 34 convert the signals into a 10BASE-2 

signal level and output thorough a connector connected in 
the backplane 10. Here, the 10BASE-2 is a LAN transmis 
sion spec standardiZed based on the IEEE 802.3. In this case, 
the transmission speed is 10 Mbit/s, the base band modula 
tion method is used, and the length of the segment is about 
200 m. 

In the thusly constituted ATM-LAN sWitch, When the 
control signal passed through the backplane 10 through each 
of the blocks 21, 22, . . . , 25 of the control module 20 is 

inputted into the input/output modules 30-1, . . . , 30-n, a 

predetermined data passed through the blocks 31, 32, . . . , 
34 at a corresponding input/output module is transmitted to 
the control module 20 through the backplane 10. 
As described above, the conventional information trans 

ferring apparatus includes the ENDEC 23 and 32, the RIC 
24 and the CTI 25 and 34 for transmitting the 10BASE-2 
signal to the backplane based on the Ethernet spec(IEEE 
802.3). These elements are the devices used for an Ethernet 
communication using an Ethernet cabling method betWeen 
the remotely separated apparatuses. 

Therefore, in order to implement a communication 
betWeen the modules connected through the backplane, the 
Ethernet communication using the Ethernet cabling When 
communicating betWeen the separated apparatuses is used 
for thereby increasing the number of elements. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide an information transferring apparatus betWeen pro 
cessors for an ATM-LAN sWitch Which overcomes the 

aforementioned problems encountered in the background 
art. 

It is another object of the present invention to provide an 
information transferring apparatus betWeen processors for 
an ATM-LAN sWitch Which is capable of preventing a 
consumption of the devices When performing an information 
transfer betWeen the processors of an ATM-LAN sWitch 
using an Ethernet communication through a backplane. 

It is another object of the present invention to provide an 
information transferring apparatus betWeen processors for 
an ATM-LAN sWitch Which is capable of effectively imple 
menting an information transfer even When an information 
request betWeen processor modules and a response timing 
are unclear. 

It is another object of the present invention to provide an 
information transferring apparatus betWeen processors for 
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an ATM-LAN switch Which is applicable to implementing a 
hot sWap and dual operation structure. 

To achieve the above objects, there is provided an infor 
mation transferring apparatus betWeen processors for an 
ATM-LAN sWitch Which includes more than at least one 
processor module Which performs an Ethernet data trans 
mission and receiving operation therebetWeen, and a con 
troller for directly receiving a data among a plurality of 
processor modules and controlling a communication, and a 
synchronizing unit provided for an operation timing of the 
controller. 

To achieve the above objects, there are provided a con 
troller included in the backplane sub-board for controlling a 
data communication betWeen processor modules, a BTL 
transceiver included in the backplane or each module for 
transmitting a clock signal for a data transmission and 
receiving operation and performing a data transmission and 
receiving operation, a NIC(NetWork Interface Controller) 
included in each module for performing a medium access 
control for the data transmission and receiving operation, 
and an oscillator for generating a clock signal having a 
predetermined frequency and applying to the controller or 
the BTL transceiver, Wherein an AT M-LAN sWitch includes 
one or tWo control modules controlling a plurality of input/ 
output modules mounted at each slot of the backplane and 
inputting and outputting data in response to a predetermined 
request, one or tWo control modules controlling the input/ 
output modules, and a backplane sub-board connected 
through the backplane connector. 

Additional advantages, objects and features of the inven 
tion Will become more apparent from the description Which 
folloWs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention Will become more fully understood 
from the detailed description given hereinbeloW and the 
accompanying draWings Which are given by Way of illus 
tration only, and thus are not limitative of the present 
invention, and Wherein: 

FIG. 1 is a schematic vieW illustrating a conventional 
ATM-LAN sWitch; 

FIGS. 2A and 2B are block diagrams illustrating an 
information transferring apparatus of each module of a 
conventional ATM-LAN sWitch, of Which: 

FIG. 2A is a detailed block diagram illustrating an infor 
mation transferring apparatus of a control module; and 

FIG. 2B is a detailed block diagram illustrating an infor 
mation transferring apparatus of an input/output module; 

FIGS. 3A and 3B are block diagrams illustrating an 
information transferring apparatus betWeen processors for 
an ATM-LAN sWitch according to a ?rst embodiment of the 
present invention, of Which: 

FIG. 3A is a detailed block diagram illustrating an infor 
mation transferring apparatus of a backplane sub-board; and 

FIG. 3B is a detailed block diagram illustrating an infor 
mation transferring apparatus of a control module and an 
input/output module; 

FIG. 4 is a detailed vieW illustrating an input/output signal 
of the BTL transceiver of FIG. 3A; 

FIG. 5 is a circuit diagram illustrating a carrier sensing 
signal(IPCiCRS) generation circuit at a control PLD 
according to the present invention. 

FIG. 6 is a circuit diagram illustrating a collision state 
signal(COLiST) generation circuit at a control PLD 
according to the present invention; 
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4 
FIG. 7 is a circuit diagram illustrating a collision detection 

signal(IPCiCOL) generation circuit at a control PLD 
according to the present invention; 

FIG. 8 is a vieW illustrating a state machine implementing 
a collision detection signal(IPCiCOL) generator; and 

FIGS. 9A through 9C are block diagrams illustrating an 
information transferring apparatus betWeen processors for 
an ATM-LAN sWitch according to a second embodiment of 
the present invention, of Which: 

FIG. 9A is a detailed block diagram illustrating an infor 
mation transferring apparatus of a backplane sub-board; 

FIG. 9B is a detailed block diagram illustrating an infor 
mation transferring apparatus of a control module; and 

FIG. 9C is a detailed block diagram illustrating an infor 
mation transferring apparatus of an input/output module. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIGS. 3A and 3B are vieWs illustrating an information 
transfer apparatus betWeen processors for an ATM-LAN 
sWitch according to a ?rst embodiment of the present 
invention. Of Which, FIG. 3A illustrates an information 
transfer apparatus of a backplane board connected through a 
backplane connector, and FIG. 3B illustrates an information 
transfer apparatus of each module. 
As shoWn in FIG. 3A, the ATM-LAN sWitch according to 

a ?rst embodiment of the present invention is basically 
formed of a backplane sub-board including an information 
transfer apparatus Which includes a control PLD 
(Programmable Logic Device) 120 for controlling a com 
munication betWeen processor modules, a BTL transceiver 
110 for transmitting/receiving data based on a BTL 
(Backplane Transceiver Logic) betWeen the control PLD 
120 and the backplane 100, and an oscillator 130 generating 
a clock signal for implementing an internal operation of the 
control PLD 120 and a data transmission/receiving operation 
betWeen the modules. 

In addition, as shoWn in FIG. 3B, the information transfer 
apparatus installed at a control module and input/output 
module for an ATM-LAN sWitch according to a ?rst 
embodiment of the present invention includes a NIC 150 
Which is an Ethernet controller, and a BTL transceiver 140 
for transmitting and receiving data using a BTL betWeen the 
NIC 150 and the backplane 100. 

FIG. 4 illustrates the BTL transceiver 110 of the back 
plane subs-board. As shoWn therein, the ATM-LAN sWitch 
has 6 slots into Which modules are mounted. 

As shoWn the rein, since the BTL transceiver 110 inputs/ 
outputs a clock signal IPCiCLK and transmission enable 
signals IPCiTXEO~5 applied from siX modules, the ?rst 
BTL transceiver 111 and second BTL transceiver 112 each 
having four pairs of input/output terminals are used. 

FIGS. 5 through 8 illustrate detailed circuits for generat 
ing a carrier sensing signal(IPCiCRS) and a collision 
detection signal(IPCiCOL) at the control PLD 120. 
The preferred embodiments of the present invention Will 

be explained in more detail With reference to the accompa 
nying draWings. 

First, the control PLD 120 installed on the backplane 
sub-board Which is additionally provided on the backplane 
100 controls a communication betWeen the processors. 

The control PLD 120 detects a transmission enable signal 
IPCiTXEn inputted from each module through the back 
plane 100 and the BTL transceiver 110 and generates an 
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IPCiCRS signal and IPCiCOL signal and outputs the 
thusly generated signals to each module through the back 
plane 100. In order to provide a reference clock for the data 
transmission/receiving operation in each module, a clock 
signal driving an internal operation of the control PLD 120 
Which signal is applied from the oscillator 130, for example, 
a clock signal IPCiCLK dividing 100 MHZ clock signal 
into 10 MHZ signal, is transmitted to the BTL transceiver 
110. 

Here, the IPCiTXEn is generated from each module. 
This signal indicates an intention that the packet transmis 
sion is to be made before the transmission of the same is 
made. At this time, n represents an IPCiTXE signal gen 
erated at the n-th module. 

In addition, the IPCiCRS signal is a signal indicating that 
a packet is currently being transmitted from at least one 
module on the Ethernet bus, and the IPCiCOL signal is a 
signal indicating that there is a collision of the packet on the 
Ethernet bus. 

Assuming that the entire number of the modules is 6, the 
IPCiCRS generation circuit receives an IPCiTXEO~5 and 
reset signals RESET and judges the transmission enable 
state TXEiSTAT E and generates an IPCiCRS signal in 
accordance With a transmission enable state TXEiSTATE. 

In more detail, When the IPCiTXE signal is inputted in 
a form of “000000” or a loW level(0) reset signal RESET is 
inputted, the TXEiSTATE is judged to be a “noact” state. 
Therefore, in this case, the IPCiCRS generation circuit 
generates a loW level(0) IPCiCRS signal and outputs the 
same. 

In addition, if the IPCiTXE signal has one of “000001”, 
“000010”, “000100”, “001000”, “010000”and “100000”, 
then the TXEiSTATE is judged to be a “single” state. If the 
signal except for the above-described signals is inputted as 
the IPCiTXE signal, the TXEiSTATE is judged to be a 
“multi” state. Therefore, the IPCiCRS generation circuit 
generates a high level(1) IPCiCRS signal and outputs the 
same. 

In other Words, if the IPCiTXE signals Which are acti 
vated at more than one module among six modules are 

inputted, the IPCiCRS signal is changed to a high level(1) 
state and then is outputted. 

The circuit for generating the above-described IPCiCRS 
signal is shoWn in FIG. 5. 

As shoWn therein, the IPCiCRS generation circuit 
includes an AN D-gate 51 for AN Ding the inverted signals of 
the IPCiTXE<0>~<5> inputted from each module, and a 
NOR-gate 52 for NORing the output signal from the AND 
gate 51 and an inverted signal of the RESET signal and 
outputting an IPCiCRS signal. 

The state level equation of the IPCiCRS generation 
circuit may be expressed as folloWs: 

In addition, the control panel 120 generates an IPCiCOL 
signal When more than tWo modules concurrently transmit 
the IPCiTXE signal transmits the thusly generated signal to 
the NIC 150 of each module through the backplane 100. At 
this time, the IPCiCOL signal is maintained for at least 200 
ns for meeting the operational characteristic of the NIC 150. 
As shoWn in FIG. 6, a circuit for generating a collision 

state signal COLiST is formed. The COLiST generation 
circuit includes an AND-gate 61 for ANDing the inverted 
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6 
signals of a RESET, COLiST<0> and COLiST<1> 
signals, an AND-gate 62 for ANDing the inverted signals of 
IPCiTXE<5>, IPCiTXE<4>, IPCiTXE<3>, IPCi 
TXE<2>, COLiST<0> and COLiST<1>, an AND-gate 63 
for ANDing the inverted signals of IPCiTXE<5>, IPCi 
TXE<4>, IPCiTXE<3>, IPCiTXE<1>, IPCiTXE<0>, 
COLiST<0>, and COLiST<1>, an AND-gate 64 for 
ANDing the inverted signals of IPCiTXE<5>, IPCi 
TXE<4>, IPCiTXE<2>, IPCiTXE<1>, IPCiTXE<0>, 
COLiST<0>, and COLiST<1>, an AND-gate 65 for 
ANDing the inverted signals of IPCiTXE<5>, IPCi 
TXE<4>, IPCiTXE<3>, IPCiTXE<2>, IPCiTXE<1>, 
COLiST<0>, and COLiST<1>, an AND-gate 66 for 
ANDing the inverted signals of IPCiTXE<4>, IPCi 
TXE<3>, IPCiTXE<2>, IPCiTXE<1>, IPCiTXE<0>, 
COLiST<0>, and COLiST<1>, an AND-gate 67 for 
ANDing the inverted signals of IPCiTXE<5>, IPCi 
TXE<3>, IPCiTXE<2>, IPCiTXE<1>, IPCiTXE<0>, 
COLiST<0>, and COLiST<1>, an OR-gate 68 for ORing 
the signals from the AND-gates 61, 62, . . . , 67), a ?ip-?op 
69 for receiving an output signal from the NOR-gate 68 and 
outputting a COLiST<0> signal in synchroniZation With 
100 MHZ, and a ?ip-?op 70 receiving an output signal 
COLiST<0> from the ?ip-?op 69 and outputting a COLi 
ST<1> in synchroniZation With 100 MHZ. 
At this time, the 10 MHZ clock signal applied to the 

?ip-?op 69 and 70 divides the 100 MHZ clock generated 
from the oscillator 130 into 10 MHZ for implementing an 
operation of the control PLD 110. 
The gate level equation of the collision detection signal 

generation circuit may be expressed as folloWs: 
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The control PLD 120 generates an IPCiCOL signal in 
accordance With the COLiST signal and an IPCiTXE 
signal inputted from each module. FIG. 7 illustrates the 
IPCiCOL generation circuit. 
As shoWn therein, the IPCiCOL generation circuit 

includes an AN D-gate 71 for AN Ding the inverted signals of 
the RESET, COLiST<0> and COLiST<1>, an AND-gate 
72 for AN Ding the inverted signals of IPCiTXE<5>, IPCi 
TXE<4>, IPCiTXE<2>, IPCiTXE<1>, IPCiTXE<0>, 
COLiST<0> and COLiST<1>, an AND-gate 73 for AND 
ing the inverted signals of IPCiTXE<5>, IPCiTXE<4>, 
IPCiTXE<3>, IPCiTXE<2>, IPCiTXE<0>, COLi 
ST<0> and COLiST<1>, an AND-gate 74 for ANDing the 
inverted signals of IPCiTXE<5>, IPCiTXE<4>, IPCi 
TXE<3>, IPCiTXE<1>, IPCiTXE<0>, COLiST<0> and 
COLiST<1>, an AND-gate 75 for ANDing the inverted 
signals of IPCiTXE<5>, IPCiTXE<4>, IPCiTXE<2>, 
IPCiTXE<1>, IPCiTXE<0>, COLiST<0> and COLi 
ST<1>, an AND-gate 76 for ANDing the inverted signals of 
IPCiTXE<5>, IPCiTXE<3>, IPCiTXE<2>, IPCi 
TXE<1>, IPCiTXE<0>, COLiST<0> and COLiST<1>, 
an AND-gate 77 for ANDing the inverted signals of IPCi 
TXE<4>, IPCiTXE<3>, IPCiTXE<2>, IPCiTXE<1>, 
IPCiTXE<0>, COLiST<0> and COLiST<1>, and a 
NOR-gate 78 for NORing the signals from the AND-gates 
71 through 77 and outputting an IPCiCOL signal. 

The gate level equation of the above-described circuit 
may be expressed as folloWs: 
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FIG. 8 illustrates a state machine Which implements the 
IPCiCOL signal generation. As shoWn therein, the state 
sequence of the IPCiCOL signal may be classi?ed into four 
steps IDLEiCOL, COLl, COL2, COL3 by a combination 
of the COLiST<0> signal and COLiST<1> signal Which 
are the output signals from the COLiST generation circuit. 
Here, the driving clock of the state machine is 10 MHZ 
Wherein one cycle corresponds to the 100 nano second. 
When the activated IPCiTXE signal is not inputted, or if 

the activated IPCiTXE signal is inputted from one module, 
namely, if the TXEiSTATE is “noact” or “single” state, the 
IPCiCOL generation circuit becomes an idle IDLEiCOL 
state and generates a loW(0) level IPCiCOL signal. 

In addition, When the IPCiTXE signals Which are con 
currently activated by more than tWo modules are inputted, 
namely, the TXEiSTATE is in the “multi” state, the opera 
tion condition of the NIC 150 is satis?ed by maintaining a 
high level for minimum 300 ns by continuously performing 
COLl through COL3 at the time When the IPCiCOL signal 
is converted to a high(1) level state. 
The generation logic equation of the IPCiCOL signal 

may be expressed as folloWs: 

IPC_COL<=“1” When(txe_state=multi) or 

(colist=COL1) or (colist=COL2) or (colist=COI_3) else “0” 

The IPCiCRS signal and IPCiCOL signal generated by 
the control PLD 120 of the backplane sub-board are trans 
mitted to the NIC 150 formed in the control module and 
input/output module, so that an information transfer betWeen 
the control module and the input/output module is imple 
mented. 

In addition, the BTL transceiver 110 mounted on the 
backplane sub-board transfers the IPCiTXE signal inputted 
from each module through the backplane 100 to the control 
PLD 120, and transfers the 10 MHZ IPCiCLK signal 
applied from the control PLD 120 to each module through 
the backplane 100. 
As shoWn in FIG. 3B, the operation of the data 

transmission/receiving of the information transfer apparatus 
installed in each module Will be explained. 

First, the NIC 150 connected With the host CPU(not 
shoWn) in the information transfer apparatus of each module 
is an Ethernet controller for thereby implementing a medium 
connection control structure, namely, controlling the trans 
mission and receiving operation of the packet based on the 
IEEE 802.3. 

In detail, the NIC 150 transmits the NICiTXE signal 
Which indicates that the packet is to be transmitted to the 
control PKD 120 of the backplane sub-board through the 
BTL transceiver 140 and the backplane 100 and judges 
Whether it is possible to transmit the data in accordance With 
the IPCiCRS signal and IPCiCOL signal inputted from the 
control PLD 120 through the backplane 100. 

Namely, if the IPCiCRS and IPCiCOL signal are loW 
level(0), the data transmission is started, and otherWise, the 
IPCiTXE signal is re-transmitted after a predetermined 
time lapsed. These steps are repeated. 
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At this time, the BTL transceiver 140 receives an IPCi 
CLK signal from the backplane sub-board and transmits the 
transmission clock signal NICiTXC and the receiving 
clock signal NICiRXC to the NIC 150 and converts the 
data signal NICiTXD from the NIC 150 into a signal 
IPCiDATA corresponding to the transmission logic of the 
backplane and transmits to the backplane 100 in synchro 
niZation With the IPCiCLK signal. 

The NIC 150 of each module transmits the NICiTXD 
signal to the BTL transceiver 140 in synchronization With 
the NICiT'XC signal inputted from the BTL transceiver 
140, and the BTL transceiver 140 transmits the IPCiDATA 
to the backplane 100 together With the IPCiCLK signal. 

In addition, When the IPCiDATA signal is inputted from 
the other side module through the backplane 100, the BTL 
transceiver 140 converts the thusly received signal into a 
receiving data signal NICiRXD and transmits to the NIC 
150 in synchronization With the NICiRXC signal. 
Therefore, the NIC 150 receives the receiving data signal 
NICiRXD received together With the NICiRXC signal. 

The data transmission and receiving operation betWeen 
the processor modules is implemented in the above 
described manner. 

FIGS. 9A through 9C illustrate an information transfer 
apparatus betWeen the processors of the ATM-LAN sWitch 
according to a second embodiment of the present invention. 
In the second embodiment of the present invention, an 
oscillator 240 is additionally provided in the control module 
for generating a clock signal for implementing a data 
transmission and receiving operation betWeen the processor 
modules, so that it is possible to minimiZe the functions of 
the backplane sub-board for thereby obtaining a stable 
ATM-LAN sWitch. 

FIG. 9A illustrates an information transfer apparatus in 
the backplane sub-board, and FIGS. 9B and 9C illustrate an 
information transfer apparatus in the control module and the 
input/output module. 
As shoWn in FIG. 9A, the ATM-LAN sWitch according to 

a second embodiment of the present invention additionally 
includes a backplane sub-board formed of a control PLD 
210 and an oscillator 220 generating a clock signal needed 
for the operation of the control PLD 210. 

The information transfer apparatus provided in the control 
module of the ATM-LAN sWitch according to the second 
embodiment of the present invention, as shoWn in FIG. 9B, 
is formed of a NIC 250, a BTL transceiver 230, and an 
oscillator 240 generating a reference clock signal of 10 MHZ 
for a transmission and receiving operation of the data 
betWeen the processor modules. 

In addition, as shoWn in FIG. 9C, the information transfer 
apparatus provided in the input/output module of the ATM 
LAN sWitch according to the second embodiment of the 
present invention includes a NIC 270 and a BTL transceiver 
260. 

The operation of the second embodiment Which is the 
same as the ?rst embodiment Will be omitted eXcept for the 
folloWing different features. 

First, in the information transfer apparatus of the back 
plane sub-board, the IPCiTXE signal inputted from he NIC 
250 and 270 of each module is directly applied to the control 
PLD 210 through the backplane 200 not through the BTL 
transceiver because no problems occurs even When the TTL 
level is directly connected since the IPCiTXE signal is a 
point-to-point signal. 
As eXplained in the ?rst embodiment of the present 

invention, the control PLD 210 generates an IPCiCRS 
signal and an IPCiCOL signal, and the thusly generated 
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signals are transmitted to the NIC 250 and 270 of the control 
module and the input/output module. 

In addition, the NIC 250 and 270 transmits the NICiTXD 
signal in synchroniZation With the transmission clock signal 
NICiTXC inputted from the BTL transceivers 230 and 260 
and receives a NICiRXD signal inputted in synchroniZation 
With the receiving clock signal NICiRXC. At this time, the 
clock signal NICiTXC is that the 10 MHZ clock pulse 
generated by the oscillator 240 additionally provided in the 
control module is transferred to each module by the BTL 
transceiver 230. 

Since the data transmission/receiving operation betWeen 
the modules is implemented in accordance With a clock 
signal outputted from the control module. it is possible to 
implement a stable operation of the system even When the 
system is formed in a dual operation structure. 
As described above, the information transfer apparatus 

connected betWeen the processors of the ATM-LAN sWitch 
according to the present invention includes a backplane 
sub-board for thereby judging an information transfer state 
betWeen the processors, so that it is possible to effectively 
transfer the information betWeen the processors Without 
using a large number of devices for the Ethernet communi 
cation and decrease the fabrication cost of the system 
compared to the conventional art. 

In addition, in the present invention, it is possible to stably 
perform the information transfer betWeen the processors 
even When the hot sWap or dual operation system is used by 
providing a control logic to the backplane sub-board. 

Although the preferred embodiment of the present inven 
tion have been disclosed for illustrative purposes, those 
skilled in the art Will appreciate that various modi?cations, 
additions and substitutions are possible, Without departing 
from the scope and spirit of the invention as recited in the 
accompanying claims. 
What is claimed is: 
1. An information transferring apparatus betWeen proces 

sors of an ATM-LAN sWitch, comprising: 

at least one processor module con?gured to transmit and 
receive Ethernet data, the at least one processor module 
having a ?rst BTL transceiver to transmit and receive 
data betWeen an Ethernet controller and a backplane; 

a control unit con?gured to directly receive data from the 
at least one processor module and control 
communication, the control unit having a second BTL 
transceiver con?gured to apply a transmission enable 
signal inputted from the at least one processor module 
through the backplane to the control unit and transfer a 
clock signal from the control unit to each processor 
module through the backplane; and 

a synchroniZing unit con?gured to provide an operation 
timing of the control unit. 

2. The apparatus of claim 1, Wherein the control unit is 
provided in the backplane. 

3. The apparatus of claim 1, Wherein the Ethernet con 
troller is con?gured to implement a medium access control. 

4. The apparatus of claim 1, Wherein the control unit 
comprises: 

a detection circuit to detect at least one transmission 
enable signal inputted from the at least one processor 
module through the backplane and to generate one of a 
carrier sensing signal and a collision detection signal in 
accordance With a state of the at least one transmission 
enable signal; and 

a circuit to transmit the clock signal applied from the 
synchroniZation unit. 
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5. The apparatus of claim 4, wherein the carrier sensing 
signal is activated When more than one transmission enable 
signal is inputted. 

6. The apparatus of claim 4, Wherein the collision detec 
tion signal is activated When more than tWo transmission 
enable signals are inputted or one of a ?rst and second 
collision state signal is inputted. 

7. The apparatus of claim 4, Wherein the control unit 
further comprises a state signal circuit to generate ?rst and 
second collision state signals at a prescribed interval When 
more than tWo transmission enable signals are inputted. 

8. The apparatus of claim 3, Wherein the Ethernet con 
troller outputs a transmission enable signal to the ?rst BTL 
transceiver, determines Whether transmission data is avail 
able in accordance With one of a carrier sensing signal and 
a collision detection signal inputted through the backplane, 
performs one of data transmission to the backplane in 
accordance With a result of the determination and reception 
of data from the backplane through the ?rst BTL transceiver. 

9. The apparatus of claim 8, Wherein the Ethernet con 
troller transmits data When the carrier sensing signal and 
collision detection signal are both at a logical loW level, and 
otherWise repeatedly re-transmits the transmission enable 
signal after a prescribed period of time. 

10. The apparatus of claim 3, Wherein the ?rst BTL 
transceiver transmits the transmission enable signal and 
transmission data from the Ethernet controller to the 
backplane, and the clock signal and receiving data inputted 
from the backplane are transmitted to the Ethernet controller. 

11. An apparatus to transfer information betWeen proces 
sors of an ATM-LAN sWitch, comprising: 

a plurality of processor modules con?gured to transmit 
and receive packet data; 

a programable logic device (PLD) con?gured to receive 
data from at least one of the plurality of processor 
modules and control communication betWeen the pro 
cessors; 

a ?rst BTL transceiver to transmit and receive data 
betWeen a protocol controller of at least one of the 
plurality of processor modules and a backplane; and 
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a second BTL transceiver con?gured to apply a transmis 

sion enable signal inputted from the at least one pro 
cessor module through the backplane to the PLD and 
transfer a clock signal from the PLD to each processor 
module through the backplane. 

12. The apparatus of claim 11, Wherein each of the 
plurality of processor modules comprises an Ethernet con 
troller. 

13. The apparatus of claim 11, Wherein the PLD com 
prises a detection circuit to detect at least one transmission 

enable signal inputted from the at least one of the plurality 
of processor modules through the backplane, and to generate 
one of a carrier sensing signal and a collision detection 
signal in accordance With a state of the at least one trans 

mission enable signal. 
14. The apparatus of claim 11, Wherein the ?rst BTL 

transceiver transmits and receives data betWeen a protocol 
controller of a corresponding processor module and the 
backplane, Wherein the protocol controller is con?gured to 
implement a medium access control. 

15. The apparatus of claim 14, Wherein the protocol 
controller comprises an Ethernet controller. 

16. The apparatus of claim 14, Wherein the protocol 
controller outputs a transmission enable signal to the ?rst 
BTL transceiver, determines Whether transmission data is 
available in accordance With one of a carrier sensing signal 
and a collision detection signal inputted through the 
backplane, performs one of data transmission to the back 
plane in accordance With a result of the determination and 
reception of data from the backplane through the ?rst BTL 
transceiver. 

17. The apparatus of claim 16, Wherein the protocol 
controller transmits data When the carrier sensing signal and 
collision detection signal are both at a logical loW level, and 
otherWise repeatedly re-transmits the transmission enable 
signal after a prescribed period of time. 


